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temperature Tao to be required is computed, according to a predetermined 
expression. This required blow-off temperature Tao is compared with the 
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correspond to respective preset conditions. 
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A 1 

Specification 

1. Title of the invention 

Automotive air conditioning device 

2. Patent Claim 

An automotive air conditioning device characterized, with regard to a reheat-type 
automotive air conditioning device constituted to possess 

A heater core designed to be configured within an air transmission duct and to heat cold air, 

A damper drive mechanism designed to drive not only a bypass damper that opens and/or 
closes a bypass path which is configured above said heater core and which bypasses said heater core 
but also one or multiple dampers for switching air blow modes within a vehicular chamber, 

An environmental status detection mechanism designed to detect an environmental status 
related to the automotive chamber temperature, and 

A blow control mechanism designed to control the aforementioned damper drive 
mechanism in accordance with the environmental status detected by said environmental status 
detection mechanism and to automatically switch air blow modes within the vehicular chamber, 

By the fact that said blow control mechanism is constituted, in a case where the 
aforementioned detected environmental status coincides with a certain environmental status, to 
execute a routine whereby the aforementioned bypass damper is opened by controlling the 
aforementioned damper drive mechanism and whereby the mode of the aforementioned damper(s) 
for switching blow modes within the vehicular chamber is switched to the vent blow mode: 

3. Detailed explanation of the invention 



1 Numbers in the margin indicate pagination in the foreign 
text . 



(Industrial application fields) 

The present invention concerns an automotive air conditioning device, and in particular, it 
concerns a reheat-type automotive air conditioning device loaded with switchable blow modes. 

(Prior art) 

There exists, as has traditionally been known, an air conditioning device of the reheat type, 
namely an air conditioning device of a type whereby the heating level of a heater core is adjusted by 
controlling hot/warm water fed into said heater core for determining the blow temperature: As blow 
modes of automotive air conditioning devices, furthermore, a heat mode whereby warm air is blown 
toward the vicinities of passengers' feet, a vent mode whereby warm air is blown toward the 
passengers' upper bodies, a defroster mode whereby the cloudiness of a windshield is cleared, a 12 
bi-level mode whereby cold air and warm air are blown respectively toward the passengers' upper 
bodies and feet, etc. are known. These modes can be switched manually, although a model loaded 
with an automatic blow switch mode (hereafter referred to as the "auto mode") wherein the interior 
of a vehicular chamber is air-conditioned based on the selection of a preliminarily designated blow 
mode depending on the requisite blow temperature of the air conditioning device, which is in turn 
determined by an environmental status within the vehicular chamber (e.g., temperature within the 
vehicular chamber, designation temperature designated via an air conditioning system operative 
panel, etc.) has also come to be used extensively. 

Moreover, a reheat-type automotive air conditioning device possesses, within the air 
transmission duct thereof, a heater core, whereas engine cooling water is normally-used as the heat 
source of said heater core, whereas warm/hot water obtained as a result of the coolirig of the engine 
via a water pump is partially circulated into the heater core. In a case where ON/OFF actions, of the 

- 

aforementioned water pump are invoked in a state where such a reheat-type automotive - air 
conditioning device is being operated in the auto mode, the level of heat impressed on the heater 
core radically varies, due to which the blow temperature changes rapidly, and discomfort becomes 

3 
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experienced by users. As a mechanism for avoiding this inconvenience, a constitution wherein 
engine cooling water is partially circulated perpetually into a heater core by activating a water pump 
as long as the air conditioning device remains operative has been conceived, according to which the 
water valve is switched, as Figure 1 indicates, in a case where the feed heat level is excessively high 
for the purpose of controlling the warm/hot water flow. 

Figure 1 is a demonstrational diagram which shows the manners by which the engine 
cooling water and heater core circulating water flow. In Figure 1 (a), A is a heater core, whereas B 
is a water valve for varying the ratio of the engine cooling water and circulating water, whereas G is 
a water pump for feeding warm/hot water into the heater core. In a case where the water valve B 
has become switched, the volume of the engine cooling water streaming, via the water valve, into 
the heater core from the engine side decreases or increases in accordance with the volume loss or 
gain of the water circulated into the heater core by the water pump. This behavior is shown in 
Figure 1 (b). In a case where the level of heat fed into the heater core is excessively high, the water 
valve is switched to the R side in Figure 1 (b), based on which the flow of cooling water obtained 
from the engine side (warm/hot water) becomes controlled at an extremely low or zero level, 

■a 

whereas even if no cooling water is circulated into the heater core from the engine in this case, a 
circulation path within the engine room ranging, via the water pump, from the water valve to the 
water pump receives radiation heat from the engine, as a result of which the temperature of water 
inside this path becomes further elevated, and the corresponding heat becomes fed into the heater 
core. For this reason, the air which has become cooled within an evaporator becomes heated in a 
case where the auto mode is designated as the air-conditioning vent mode, which is problematic in 
that the air-conditioning capacity becomes insufficient. 1 ' 

■ 

-* 

- ■» 

(Objective of the invention) . - 

The objective of the present invention is to provide an automotive air conditioning device 
capable of solving the insufficient cooling capacity of the auto air-conditioning mode that arises due 



to the perpetual "ON" state of the water pump without stopping the water pump, namely without 
entailing a rapid variation of the blow temperature. 

(Constitution of the invention) 

To summarize, the constitution of the present invention conceived for achieving the above- 
mentioned objective is, as Figure 2 indicates, is 

An automotive air conditioning device characterized, with regard to a reheat-type 
automotive air conditioning device constituted to possess 

The heater core M2 designed to be configured within the air transmission duct Ml and to 
heat cold air, 

The damper drive mechanism M7 designed to drive not only the bypass damper M4, which 
opens and/or closes the bypass path M3, which is configured above said heater core M2 and which 
bypasses said heater core M2, but also one or multiple dampers M6 for switching air blow modes 
within the vehicular chamber M5, 

The environmental status detection mechanism M8 designed to detect an environmental 
status related to the automotive chamber temperature, and 

The blow control mechanism M9 designed to control the aforementioned damper drive 
mechanism M7 in accordance with the environmental status detected by said environmental status 
detection mechanism M8 and to automatically switch air blow modes within the vehicular chamber 
M5, 

By the fact that said blow control mechanism M9 is constituted, in a case where the 
aforementioned detected environmental status coincides with a certain environmental statusyto' 

cv 

execute a routine whereby the aforementioned bypass damper M4 is opened by controlling the 
aforementioned damper drive mechanism M7 and whereby the mode of the aforementioned 
damper(s) M6 for switching blow modes within the vehicular chamber M5 is switched to the vent 
blow mode. 



(Application examples) /3 

The present invention will be explained with reference to application examples together 
with figures. 

Figure 3 shows an approximate constitution of major components of one application 
example of the automotive air conditioning device of the present invention. 

In Figure 3, (1) is an air conditioning device mainframe constituted to possess the major 
components shown in the figure, whereas (2) is an air transmission duct, whereas (3) is a blower 
motor, whereas (4) is an evaporator configured on the lower stream side of the blower motor (3), 
whereas (5) is a heater core configured on the lower stream side of the evaporator (4), whereas {6) is 
a bypass path configured above the heater core (5), whereas (7) is a bypass damper designed to open 
and/or close the bypass path (6), whereas (8a) is a defroster blow outlet, whereas (8b) is a vent blow 
outlet, whereas (9) is a vent damper designed to switch and open and/or close the defroster blow 
outlet (8a) and the vent blow outlet (8b), whereas (10) is a heat blow outlet, whereas (1 1) is a heat 
damper designed to open and/or close the heat blow outlet (10). 

The blower motor (3) is designed to" transmit, toward the side of the blow outlets (8a), (8b), 
and (10), air suctioned, via an air suction gate, into the air transmission duct (2) from an inner gas 
damper or outer gas damper (not shown in the figure) and, in a state where it is being driven by a 
blower drive circuit (discussed later), to vary the air volume level in stepwise or non-stepwise 
fashions. 

The evaporator (4), which constitutes a chill cycle together with a compressor, an expansion - - 
valve, a liquid receptacle, and a condenser (not shown in the figure), serves a function of cooling the " ~ — ; 
air transmitted by the blower motor (3). Incidentally, the compressor is driven by the engine (12), 
and the driving force of the engine is transmitted or shut down in correspondence to the ON/OFF^ • 
actions of an electromagnetic clutch configured to intervene in-between the compressor and engine 
(12). 

6 " " . " _ 
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Warm/hot water is circulated, by the water pump (13a), into the heater core (5), which 
serves a function of heating the air cooled by the evaporator (4). (13b) is a water valve designed to 
control, upon the adjustment of the valve aperture thereof based on a water valve drive signal, the 
ratio between the cooling water originating from the engine (12) and the warm/hot water circulated 
within the heater core (5) and to increase or decrease the heating level of the heater core (5) in a 
state where the flow rate of the warm/hot water fed into the heater core (5) is perpetuated at a 
constant level. Such control actions are orchestrated in acknowledgment of the peculiar 
performance of the water pump that it can be operated more efficiently at a constant flow rate. 

The bypass path (6) permits the transmission, to the lower stream side, of a portion of the air 
cooled by the evaporator (4) without entailing its heating by the heater core (5). 

In Figure 3, furthermore, (14) is a detector group orchestrated for detecting the operative 
conditions, etc. of the air conditioning device mainframe (1) and is comprised of members designed 
to detect sets of information necessary for the air-conditioning control such as an inner gas sensor 
designed to detect the temperature inside the vehicular chamber, an outer gas sensor designed to 
detect the temperature outside the vehicular chamber, a solar emission sensor designed to detect the 
solar emission level, a post-evaporator sensor designed to detect the temperature of the air which 
has been cooled by the evaporator (4), a water temperature sensor designed to detect the 
temperature of the cooling water of the engine (12), etc., whereas (15) is a potentiometer designed 
to detect the valve aperture of the water valve (13). (16) is a control panel, whereas said control 
panel (16) is constituted to possess not only an input unit comprised of a chamber temperature 
designator which serves a function of designating the goal temperature within the • vehicular • 
chamber, an air volume designator which serves a function of designating the volume "of tlown^ir, - 

* 

a blow mode switch & a suction mode switch for designating the blow mode and suction mode, 
respectively, and an automatic control switch for designating an automatic air-conditioning control 
(auto mode) but also an output unit comprised of a designation temperature display mechanism for 



displaying the goal temperature within the vehicular chamber, a lamp display mechanism for 
displaying, via lamps, the various operation modes. 

(17) is an input/output circuit constituted to include an A/D converter, a multiplexer, etc., 
and it serves functions not only of perpetuating signals received from the detector group (14), the 
potentiometer (15), and the input unit of the control panel (16) or converting the same into signals 
suitable for the processing of the microcomputer (18) and then transmitting said signals into the 
microcomputer (18) but also of outputting control signals, namely processing results of the 
microcomputer (18), to the output unit of the control panel (16) and various drive circuits discussed 
below. 

(18) is a microcomputer constituted by a 1 -chip LSI, and it executes, upon the achievement 
of an action state by a constant voltage fed from a stabilization electric power source circuit 
connected to a vehicle-mountable battery (not shown in the figure), a computation routine in 
synchrony with the clock signals of the quartz oscillator (19) of several MHz in compliance with a 
preliminarily loaded air-conditioning program. Incidentally, the internal constitution of the 
microcomputer (18) is comprised of conventionally-known members such as a RAM, ROM, CPU, 
I/O circuit unit, etc. 

(20) through (25) each signify actuator drive circuits into which the output signals of the /4 
microcomputer (18) are scheduled to become inputted. In other words, (20) is a conventionally- 
known blower drive circuit designed to drive the blower motor (3) in compliance with the blower 
control signal obtained from the microcomputer (18) and to induce a stepwise variation of the motor 
impression voltage by using a register, etc. or to induce a non-stepwise variation of the motor 
impression voltage by using a transistor, etc. (21) is a water valve drive • circuit designed; to 
electrically amplify the valve aperture signal obtained from the microcomputer (18) and to feed the 
amplified signal into the water valve drive unit (26). (22)., (23)^ and (24), furthermore, are 
respectively a heat damper drive circuit, a vent damper drive circuit,' and a bypass damper drive 
circuit designed to electrically amplify the respective damper opening and/or closing signals from 
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the microcomputer (18) and to feed the amplified signals into the heat damper drive unit (27), the 
vent damper drive unit (28), and the bypass damper drive unit (29). (25) is a drive circuit for 
driving other air-conditioning actuators such as a compressor electromagnetic clutch, suction gate 
switch damper, etc., and it is designed to electrically amplify the control signals received from the 
microcomputer (18) and then to feed the amplified signals into the respective actuators. (26) 
signifies a water valve drive unit for adjusting the valve aperture of the water valve (13), whereas 
said water valve drive unit (26) is constituted to possess either a pair of electromagnetic valves for 
switching ON/OFF the connection of a diaphragm in possession of an outer atmosphere connection 
gate & a negative pressure connection gate with a diaphragm chamber or a motor. (27), (28), and 
(29) are respectively a heat damper drive unit, a vent damper drive unit, and a bypass damper drive 
unit for opening and/or closing the heat damper (11), the vent damper (9), and the bypass damper 
(7), whereas they are each characterized by a constitution similar to that of-the aforementioned 
water valve drive unit (26). 

* • • 

Next, major routines executed by the microcomputer (18) will be explained with regard to 
the flow chart of Figure 4, which shows an approximate representation of major components of an 
air-conditioning control program. 

In a case where the action status of the microcomputer (18) sets in as a result of the arising 
of the ON status of a switch (not shown in the figure), the microcomputer (18) executes 
initialization, etc. and then transitions to the present flow chart. 

First, the step 100 is executed, and after various signals on environmental statuses 
concerning the temperature within the vehicular chamber have been inputted, via-the~input circuit 
(17), from the detector group (14), the potentiometer (15), and the input unit of the control panel 
(16), they are stored within a certain area on the RAM/ . . . . ._\;*. ....... 

Next, the step 1 1 0 is executed, where the blow mode .data are decoded from the RAM in 
which input data were stored at the aforementioned step 100 for judging whether or not the 
prevailing blow mode is the auto mode. In a case where the blow mode is the auto mode, the step 



120 is subsequently executed, where the designation temperature data, vehicular chamber inner 
temperature data, vehicular chamber outer temperature data, and solar emission data are decoded 
from the RAM in which input data were stored at the aforementioned step 100, and the requisite 
blow temperature is calculated in accordance with a certain calculation formula, namely Tao = Kset 
x Tset - KR x TR - KAM x TAM - Ks x ST + C (in the above, Tao, Tse, TR 5 TAM, and ST 
respectively signify the requisite blow temperature, designation temperature, vehicular chamber 
inner temperature, vehicular chamber outer temperature, and solar emission level, whereas Kset, 
KR, KAM, Ks, and C are each preliminarily defined constants). The requisite blow temperature 
data are then stored within a certain area on the RAM. 

The data on the requisite blow temperature Tao calculated at the step 120 are decoded from 
the RAM, in compliance with which the respective judgments of the subsequent steps 130, 140, & 
140 are rendered in proper order. These judgments may, for example, be rendered "within the 
respective temperature range shown in Figure 5. In other words, in Figure 3 [sic: Presumably "5"], 
whether or not the requisite blow temperature Tao is lower than 30°C is judged at the step 130, and 
in a case where the temperature is 30°C or higher, the heat blow mode is selected, followed by a 
transition to the step 135, whereas whether or not the same is lower than 26°C is judged at the step 
140, and in a case where the temperature is equal to or higher than 26°C and lower than 30°C, the 
auto bi-level blow mode is selected, followed by a transition to the step 145, whereas whether or not 
the same is lower than 5°C is judged at the step 150, and in a case where the temperature is equal to 
or higher than 5°C and lower than 26°C, the vent 1 blow mode is selected, followed by a transition 
to the step 155, whereas in a case where the same is lower than 5°C, the vent 2 blow, mode is- 
selected, followed by a transition to the step 165, and transitions among the respective routines 'are 
thus orchestrated. Incidentally, it is also possible to execute the mode, switch between the vent 1 

• * * * * 

blow mode and the bi-level blow mode or the mode switch betweenthe bi-level blow mode .and 
heat blow mode in compliance with a hysteresis curve drawn with regard to a preliminarily 
designated hysteresis region, and in such a case, it becomes possible to prevent the judgment results 
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at the blow mode judgment steps 130, 140, and 150 each from becoming compounded with 
chattering phenomena and, as a result, the arisings of the chattering phenomena of the dampers (7), 
(9),&(11). 

In a case where the judgment rendered at the step 1 10 is "NO," namely where the blow 
mode is the manual blow switch mode (hereafter referred to as the "manual mode"), a transition to 
the routine at the step 1 80 is made, where whether or not the defroster blow mode is being selected 
as the blow mode is judged. In a case where the defroster blow mode is judged to be selected, a 
transition to the routine at the step 185 is made. In a case where the defroster blow mode is not 
selected, a transition to the routine at the step 1 90 is made, where whether or not the heat blow 
mode is being selected is judged In a case where the heat blow mode is selected, a transition to the 
routine at the step 135 is made, whereas in a case where the heat blow mode is not selected, a 
transition to the routine at the step 200 is made, where whether or not the blow mode is the manual 
bi-level blow mode is judged. In a case where the manual bi-level blow mode is judged to be 
selected at the step 200, a transition to the routine at the step 205 is made, whereas in a case where 
the same is not selected, the blow mode is judged to be the vent 1 blow mode, and a transition to the 
routine at the step 1 55 is made, 

The foregoing judgments mandate the execution of the step 135 in a case where the heat 
blow mode (Tao > 30°C) sets in under the pervasion of the auto mode or where the heat blow mode 
has been selected as a manual mode, the step 145 in a case where the auto bi-level blow mode (26°C 

< Tao < 30°C) sets in under the pervasion of the auto mode, the step 155 in a case where the vent 1 
blow mode (5°C < Tao < 26°C) sets in under the pervasion of the auto mode or where the vent blow 
mode has been selected as a manual mode, the step 165 in a case where the vent 2 blow mode (Tao 

< 5°C) sets in under the pervasion of the auto mode, the step 185 in a case where the defroster blow 

■ * 

mode has been selected as a manual mode, and the step 205 in a case where the bi-level blow mode 
has been selected as a manual mode. 
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At the aforementioned steps 135, 145, 155, 155, 165, 185, and 205, corresponding control 
signals are outputted into the heat damper drive circuit (22), the vent damper drive circuit (23), and 
the bypass damper drive circuit (24) for perpetuating or permutating the open or closed statuses of 
the bypass damper (7), the vent damper (9), and the heat damper (11). The open or closed statuses 
of the respective dampers are shown in Table I below. 



Table I 



Step No. 


Blow mode 


Bypass damper 
7 


Vent damper 9 


Heat damper 1 1 


135 


Heat 


Closed 


Closed 


Open 


145 


Auto bi-level 


Closed 


Open 


Open 


155 


m - • 

Vent 1 


-. 

Closed 


Open 


Closed 


165 


Venf2 


Open 


Open 


Closed 


175 


Defroster 


Closed 


Closed 


Closed 


185 


Manual bi-level 


Closed 


Open 


• ■ • • 

Open 



Incidentally, the vent blow outlet and defroster blow outlet are respectively open and 16 
closed in a case where the status of the vent damper is open, whereas the vent blow outlet and^ 
defroster blow outlet are respectively closed and open in a case where the status of the vent damper •* { 
is closed. ; 
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After the respective dampers have been controlled in compliance with the statuses shown in 
Table I at the aforementioned steps, the actions of the present routine are concluded. 

As far as the present application example is concerned, the requisite blow temperature Tao 
is calculated in the auto mode depending on environmental statuses contributing to the temperature 
within the vehicular chamber, whereas the vent 2 blow mode with a Tao of less than 5°C is 
provided as one of the blow modes selected depending on this temperature Tao, whereas in a case 
where this mode sets in, the bypass damper (7) is opened, and the air cooled by the evaporator (4) is 
bypassed past the heater core (5) and then guided into the vehicular chamber via the vent blow 
outlet. For this reason, even if warm/hot water is perpetually circulated into the heater core under 
the pervasion of the perpetual "ON" status of the water pump, the insufficient cooling capacity 
problem due to the heat of the heater core within a region that requires a high cooling capacity, 
namely a requisite blow temperature Tao of less than 5°C, can be sufficiently solved. As a result, 
there is no need to interrupt the water pump in the course of the operation, based on which the 
problem of the rapid variation of the blow temperature due to the initialization & stoppage of the 
water pump can also be eliminated. There is no need, furthermore, to vary the flow rate of the water 
pump, and accordingly, the water pump can be efficiently operated. Moreover, the vent 2 blow 
mode of the present application example is realized by using the bypass path (6) and the bypass 
damper (7), which have already been configured for realizing a bi-level blow mode for blowing cold 
air to the head and hot air to the feet, based on which effects of preventing the enlargement and 
convolution of the apparatus and of avoiding unit cost appreciation can also be achieved. 

Figure 6 is a diagram which shows an approximate representation of the air conditioning. - 
device mainframe of another application example of the present invention. - - * 

In Figure 6, (T) signifies the air conditioning device mainframe of the present application 

• « 

example, where the bypass path (6') is configured directly within the special duct (30) connected to . 
the vent blow outlet (8). The other notations, namely (2), (3), (4), (5), (7), (8a), (8b)," (9), ( 1 0), and 
( 1 1 ) are synonymous with the corresponding notations in Figure 2. 
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The other constituent components of the present application example, furthermore, are 
identical to their counterparts in Figure 2, whereas the routine actions are identical to the 
aforementioned ones discussed earlier with reference to Figure 3. 

Effects similar to those of the above-mentioned application example can therefore be 
achieved in the present application example as well. 

(Effects of the invention) 

As the foregoing explanations have demonstrated, the automotive air conditioning device of 
the present invention provides a constitution characterized, ' 

* t 

With regard to a reheat-type automotive air conditioning device which possesses a heater 
core configured within an air transmission duct and wherein a bypass path and a bypass damper 
designed to open and/or close said bypass path are configured said heater core, vj. 

By the facts that an environmental status contributing to the chamber temperature of an 
automobile is detected and that* in a case where said environmental status coincides with a certain 
environmental status, actions of opening the aforementioned bypass damper and of guiding cold air 
into the vehicular chamber via the vent blow outlet past the bypass path are invoked as one of the 
vent blow modes. 

As far as the present invention is concerned, therefore, it becomes possible, in a case where 
the heat of the heater core has become unnecessary due to the urgency of a high cooling capacity, to 
open the bypass damper configured within the bypass path that bypasses the heater core and to 
guide a sufficiently cooled cold air into the vehicular chamber via the vent blow outlet past said, 
bypass path. As a result, there is no need to interrupt the operation of the water pump* designed to- • 
partially circulate the engine cooling water (warm/hot water) into the heater core, based on which 
the rapid variations of the blow temperature due to the initialization &. stoppage of the water pump 

■ * • * ■ * » ■ - « - . 

can be avoided. An effect of efficiently operating the- water pump can, furthermore, T^e achieved 
since there is no need to vary its flow rate. 

* 14 



4. Brief explanation of the figures 

Figures 1 (a) & (b) are each demonstrational diagrams which show the flows of warm/hot 
water circulated into the heater core, whereas Figure 2 is a fundamental constitutional diagram 
pertaining to the present invention, whereas Figure 3 is a diagram which shows the overall 
constitution of the first application example of the present invention, whereas Figure 4 is a flow 
chart provided for explaining the routine actions of the same, whereas Figure 5 is a demonstrational 
diagram which instantiates the blow mode pattern of the auto mode, whereas Figure 6 is a diagram 
pertaining to major constituent components of the second application example. 

■ 

(I) & (T): Air conditioning device mainframes; 

(4) : Evaporator; 

(5) : Heater core; 

(6) & (6'): Bypass paths; 

(7) : Bypass damper; /7 
(9): Vent damper; 

(I I) : Heat damper; 
(13a): Water pump; 
(13b): Water valve; 

(14) : Detector group; 

(15) : Potentiometer; 

(16) : Control panel; 
(18): Microcomputer. 

Agent: Tsutomu Adachi, patent attorney, and one other 

Figures 1 
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[(A): To engine; (B): From engine; (C): Outside engine room; (D): Inside engine room] 



Sr. 



(b) 



KJ 



V 



5 
} 



SJ 



^ — . - . .v ; >x>-?' . ...» * 



[(A): Flow rate; (B): Valve aperture; (C): Engine cooling water; (D): Circulated water] 



Figure 2 
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Figure 3 
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[(14): Detector group; (15): Potentiometer; (16): Control panel (chamber temperature designator, air 
volume designator, blow/suction mode switch, & automatic control switch); (17): Input circuit; 
(20): Blower drive circuit; (21): Water valve drive circuit; (22): Heat damper drive circuit; (23):. 
Vent damper drive circuit; (24): Bypass damper drive circuit; (25): Drive circuit for other actuators; 
(26): Water valve drive unit; (27): Heat damper drive unit; (28): Vent damper drive unit; (29): 
Bypass damper drive unit] 



Figure 4 
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[(100): Data input routine: Detector group (e.g., potentiometer, control panel, etc:); (110): Auto * 
mode?; (120) calculation of Tao; (135): Heat blow mode: Bypass damper = closed, vent damper = 
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closed, & heat damper = open; (145): Auto B/L blow mode: Bypass damper = closed, vent damper 
= open, & heat damper = open; (155): Vent 1 blow mode: Bypass damper = closed, vent damper = 
open, & heat damper = closed; (165): Vent 2 blow mode: Bypass damper = open, vent damper = 
open, & heat damper = closed; (180): Defroster blow mode?; (185): Defroster blow mode: Bypass 
damper = closed, vent damper = closed, & heat damper = closed; (190): Heat blow mode?; (200): 
Manual B/L blow mode?; (205): Manual B/L blow mode: Bypass damper = open, vent damper = 
open, & heat damper = open] 

Figure 5 /10 




[(A): Mode; (B): Heat; (C): Auto B/L; (D): Vent; (E): Requisite blow temperature Tao] 
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